Outward K
ϩ currents play fundamental roles in neuronal development. At early stages in the development of many nerve and muscle cells, K ϩ currents are small and activate relatively slowly. This allows action potentials early in development to have long durations; this in turn either increases the amount of Ca 2ϩ that enters during activity (Jones and Ribera 1994) or spreads Ca 2ϩ entry over longer periods of time compared with activity in mature cells (Dallman et al. 2000) . Small, slow K ϩ currents also serve to increase the excitability of immature neurons, especially in response to slow depolarizing stimuli (Greaves et al. 1996) . It is during the stages when outward K ϩ currents are small and slow that many developing neurons and muscle cells are spontaneously active and when activity-dependent developmental programs are initiated. The increased density and activation rate of outward K ϩ currents is thus a key event that terminates early periods of spontaneous activity and transforms the firing properties of many cells to their mature state. In some cells, such as inner hair cells of the cochlea, this transformation is particularly dramatic in that the ability to generate action potentials is lost entirely (Fuchs and Sokolowski 1990; Marcotti et al. 2003a,b) even as voltagegated Ca 2ϩ currents and Ca 2ϩ entry are retained. It is significant that in many cells, either the developmental increase in K ϩ current density or the speeding of activation, or both, depend on the very spontaneous activity that they help to terminate (Bixby and Spitzer 1984; Dallman et al. 1998; Desarmenien and Spitzer 1991; Linsdell and Moody 1994, 1995) .
During development, Xenopus spinal neurons show a large increase in the density of delayed K ϩ currents. This, along with a pronounced speeding of K ϩ current activation, markedly shortens the action potential over the course of only 24 h (Spitzer and Baccaglini 1976) . This action potential shortening helps to terminate a period of spontaneous, activity-dependent [Ca 2ϩ ] i transients that are essential for the normal development of neuron morphology, physiology, and transmitter phenotype (Desarmenien and Spitzer 1991; Gu and Spitzer 1995; Watt et al. 2000) . After this period of increasing K ϩ current density, these neurons maintain a stable K ϩ currents despite the continuation of many further events of their development, such as synapse formation.
In an article in this issue, , using these Xenopus neurons, present some very interesting observations that shed light on the complex question of how developing nerve cells make this switch between a critically timed developmental increase in outward K ϩ current density and a later maintenance of the mature density. By injecting RNA for specific types of delayed K ϩ channels into one blastomere of a two-cell stage Xenopus embryo and measuring K ϩ current density in the neurons that develop from that blastomere, they have shown that the ability of excess channel transcripts to increase current density differs markedly among delayed K ϩ channel types and at different stages of development. Excess Kv1.1 and Kv2.1 transcripts increase current density in both immature and mature neurons, whereas excess Kv2.2 transcript can only increase current density in immature neurons. By using chimeric transcripts between Kv2.1 and Kv2.2, they further showed that a carboxy tail domain, which they term proxC, determines this behavior. Chimerae lacking proxC increased K ϩ current density in mature neurons when overexpressed, whereas those containing proxC did not, independent of the donor of the transmembrane domains and hence of the biophysical properties of the expressed channel. These results show that the developmental switch in how K ϩ current density is regulated could be accomplished in part by changing the identity of the K ϩ channel subunits expressed rather than by changing transcription or RNA turnover rates. This places in a developmental context a body of earlier work showing that different K ϩ channel family members differ in the efficiency with which they are trafficked to the plasma membrane (Li et al. 2000; Manganis and Trimmer 2000; Manganis et al. 2001) .
We can think of developing neurons moving through at least three states: an early period of immature channel expression, a transition period of changing levels and types of channel expression, and a mature state where plasticity centers around some kind of set-point of channel densities and firing behavior. Because the transition state in many cells involves a change in the identity of the K ϩ channels (and many other channels) that are expressed, much attention has been paid to how the biophysical properties of the immature and mature K ϩ channels might be optimized to their different functions. The results of Blaine et al. show that we also need to think of how channel subtypes might differ in their intracellular trafficking at different stages of development and how the set point for total functional K ϩ channel density might be established during development by controlling the K ϩ channel subunit composition that contributes to the total current at different developmental stages. 
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